Phylogenetic characterization of the epithelial Na+ channel (ENaC) family.
Twenty-one sequenced protein members of the epithelial Na+ channel (ENaC) family have been identified and characterized in terms of their sizes, hydropathy profiles, sequence similarities and phylogenies. These proteins derive from mammals, the frog Xenopus laevis and the worm Caenorhabditis elegans. The eleven sequenced vertebrate proteins fall into four subfamilies designated alpha, beta, gamma and delta. The 10 C. elegans proteins do not cluster with the vertebrate proteins, and they all proved to be distantly related to each other. Nonetheless, the 21 ENaC proteins exhibit the same apparent topology, each with two transmembrane spanning segments separated by a large extracellular loop. All but two ENaC proteins possess highly conserved extracellular domains containing numerous conserved cysteine residues as well as adjacent C-terminal amphipathic transmembrane spanning segments, postulated to contribute to the formation of the hydrophillic pores of these oligomeric channel protein complexes. It is proposed that the well-conserved extracellular domains serve as receptors to control the activities of the channels. A topological model for the ENaC family proteins is presented.